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ABSTRACT : 

PROBLEM TO BE SOLVED: To efficiently perform surface treatment in 
a short 

time by dispersing and mixing an amorphous calcium phosphate 
aggregated 

particle having a specific average primary particle diameter and a 
surface 

treating agent . 

SOLUTION: The amorphous calcium phosphate aggregated particle 7 is 
obtained 

by supplying mixed slurry 3, which is obtained by adding 0.1-10 wt.% 
neutral or 

weak alkaline water soluble high molecular dispersing agent into 
calcium 

hydroxide suspension under stirring and dropping a phosphoric acid 
aq. solution 
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.♦.NOTICES* 
i 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can reform compatibility with various kinds of base materials by using 
amorphous calcium phosphate floe and a finishing agent in more detail about the amorphous calcium phosphate particle 
which carried out distributed mixing and which carried out surface treatment, and its manufacture approach as a 
bulking agent or additives, such as cosmetics, a coating, ink, a toner, grease for machines, plastics, food, and ceramics, 
dispersibility, a fluidity, adhesion, etc. 
[0002] 

[Description of the Prior Art] Hydroxyapatite [type: It is supposed that the baking object with which the presentation 
was similar in the minerals of a gear tooth or a bone, and calcium 10(PO4) 6(OH)2] calcinated these hydroxyapatite can 
be used for a dental implant etc. Moreover, since hydroxyapatite and the amorphous calcium phosphate 
[formula:calcium3(P04) 2andnH20] which is a similar presentation contain water of crystallization as compared with 
the above-mentioned hydroxyapatite, it is the matter [ activity / in static electricity ], and has the description which can 
demonstrate the outstanding adsorption engine performance to wastes, sebum, etc. of the skin. 
[0003] Moreover, it considers as the approach of generally carrying out surface treatment of the fine particles, for 
example, grinds under existence of a finishing agent to JP,6 1-276902, A, and the manufacture approach of processing a 
fine-particles front face to grinding and coincidence is indicated. If this attaches a finishing agent to the big field of the 
surface activity immediately after grinding of a pigment, an extender, a color, nature and the synthetic macromolecule 
matter, a metal powder, etc., it says that it can stick to this front face easily, and it is supposed that it can be used if a 
ball mill, a roller mill, an erotic fall mill, KURAIOMIRU, a jet mill, a turbo mill, an atomizer, a lab mill, a pin mill, etc. 
mainly be used by dry type and semi-dry process and can moreover perform fine crushing and pulverizing as a grinder. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach of grinding and processing a fine-particles front 
face to grinding and coincidence under existence of the above finishing agents, even if applicable to the particle of hard 
crystalline substances, such as a baking object of hydroxyapatite, it turned out including water of crystallization that it 
is inapplicable to the amorphous calcium phosphate which is activity in static electricity. That is, while grinders, such 
as a dry mill, ground, when surface treatment was performed, even if such a grinding mill ground the particle, the 
trouble of sufficient effectiveness not having been acquired to the given crack energy, as a result the particle having 
adhered to a ball or a mill wall, and starting caking since it re-condenses by hygroscopicity further in many cases, the 
molecular activity which amorphous calcium phosphate has, and was produced. 
[0005] 

[Means for Solving the Problem] This invention is the amorphous calcium phosphate particle which carried out 
distributed mixing and obtained the floe and the finishing agent of amorphous calcium phosphate whose first [ an 
average of] particle diameter it is what solved these troubles and is 0.04-1 micrometer and which carried out surface 
treatment, and is the manufacture approach of the amorphous calcium phosphate surface treatment particle especially 
characterized by carrying out distributed mixing of the amorphous calcium phosphate particle the mean particle 
diameter of whose is 0.04-7 micrometers, and which carried out surface treatment, amorphous calcium phosphate floe, 
and the finishing agent. 

[0006] First, distributed mixing as used in the field of this invention is explained. Generally, there are distribution 
mixing which is mere homogeneity mixing, and distributed mixing which is mixing which makes a large particle small 
and mixing which combined these with the list as mixing. Distributed mixing in this application is mixing which 
combined distributed mixing which is mixing which makes a large particle small, or above-mentioned distribution 
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•mixing and above-mentioned distributed mixing, and it is characterized by not using grinders, such as the above ball 
Aflls, a roller mill, an erotic fall mill, KURAIOMIRU, a jet mill, a turbo mill, an atomizer, a lab mill, and a pin mill, 
especially. This is for the amorphous calcium phosphate and finishing agent which are activity in static electricity to re- 
condense in a grinder including water of crystallization, when the above grinders are used. 
[0007] If the means in this application which carries out distributed mixing is explained still more concretely For 
example, the NAUTA mixer which has the screw which rotates and revolves around the sun in the interior of the 
container of a reverse cone, The ribbon mold blender equipped with the stirring aerofoil of a high speed mixer and a 
spiral ribbon mold which equipped the pars basilaris ossis occipitalis of the tub of a cylindrical shape with the stirring 
aerofoil rotated at high speed etc. is suitable as a means which carries out distributed mixing. Furthermore, tumblers, 
such as a vertical mold which equipped an aforementioned screw and various kinds of aforementioned stirring 
aerofoils, a horizontal type, a V type, and a smooth S form, etc. can be used as a means which carries out distributed 
mixing. The amorphous calcium phosphate particle which carried out surface treatment can be obtained without the 
amorphous calcium phosphate and finishing agent which are activity in static electricity re-condensing including water 
of crystallization, when such a distributed mixing means is used. 

[0008] In addition, although this invention obtains the amorphous calcium phosphate particle which carried out 
distributed mixing and carried out surface treatment of the floe and the finishing agent of amorphous calcium 
phosphate which are 0.04-1 micrometer of first [ an average of] particles Since the first [ an average of] particle 
diameter uses the floe of the amorphous calcium phosphate which is 0.04-1 micrometer Without giving the big crack 
energy especially according to a grinder etc., by [ as described above / which carry out distributed mixing ], the 
aforementioned floe with comparatively large particle diameter can be made small, and it can consider as the uniform 
amorphous calcium phosphate particle which carried out surface treatment. 

[0009] Moreover, by the ability not being characterized by not calcinating, although the floe of the amorphous calcium 
phosphate used by this invention is not calcinated therefore, it is a very detailed primary particle, and it can keep the 
specific surface area of a particle large, and can demonstrate the outstanding adsorption effect. Moreover, it turns out 
that it is tricalcium phosphate [formula:calcium3(P04) 2andnH20] which contains water of crystallization from the 
diffraction pattern according [ the amorphous calcium phosphate used by this invention ] to powder X-ray 
diffractometry, and the amorphous thing is checked from the pattern being broadcloth. Furthermore, the above- 
mentioned ACP particle tends to adsorb the nasty smell matter which has various fungus bodies and viruses with which 
the front face is charged while demonstrating the adsorption engine performance of the wastes of the skin, or fats and 
oils in which it was thought that it was the matter [ activity / in static electricity ], and it excelled, an aldehyde group, an 
ammonia radical, etc. from water of crystallization being included, SOx, NOx, etc. 

[001 0] Such amorphous calcium phosphate (it may abbreviate to ACP below Amorphous Calcium Phosphate :) 
Calcium-hydroxide suspension under stirring (a slurry may be called hereafter) After adding a neutral or weak alkaline 
water soluble polymer dispersant, for example, weak alkaline thoria krill acid ammonium salt etc., and obtaining a 
mixed solution, a phosphate water solution is dropped agitating the mixed solution. By adjusting pH to 11-5, it can 
obtain as amorphous calcium phosphate. 

[001 1] The first [ an average of] particle diameter of amorphous calcium phosphate can be adjusted to 0.04-1 
micrometer at arbitration by adding the water soluble polymer dispersant especially described above to the calcium- 
hydroxide suspension under stirring, and compounding ACP. Moreover, as for the addition of the above-mentioned 
water soluble polymer dispersant, it is desirable to set up to 0.1 - 3% of the weight preferably 0.1 to 10% of the weight 
to calcium-hydroxide suspension. However, if the concentration of calcium-hydroxide suspension is 20% or less, it is 
not necessary to necessarily use a water soluble polymer dispersant here. 

[0012] Moreover, it is advantageous to face to compound ACP and to keep slurry temperature at 50 degrees C or less in 
order to obtain porous ACP which has the first [ an average of] smaller particle diameter. In addition, the particle size 
of the particle in this invention is measured with a laser diffraction method. 

[0013] The slurry which contains a 0.04-1 -micrometer amorphous calcium phosphate particle for the first [ an average 
of] above-mentioned particle diameter is dried, and although the amorphous calcium phosphate floe used by this 
invention is obtained, a spray-drying-granulation method etc. can be used as such a drying method. 
[0014] Moreover, as a finishing agent used for this invention, metallic soap, such as metal salts, such as the metal salt 
of stearic acid, such as fatty acids, such as a stearic acid lauryl acid, a myristic acid, a palmitic acid, oleic acid, and a 
PEHENIN acid, and calcium stearate, magnesium stearate, zinc stearate, aluminum stearate, and a lauryl acid, a 
myristic acid, a palmitic acid, oleic acid, and a PEHENIN acid, etc. is mentioned. 

[0015] As other finishing agents, a silicon compound, for example, a siloxane, a denaturation siloxane, an alkyl silane, 
a silane coupling agent, a silazane, etc. are mentioned. As the above-mentioned siloxane, as the above-mentioned 
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-denaturation siloxane, methyopolysiloxane, methil hydrogen poly siloxane, etc. are mentioned, an amino denaturation 
sijoxane etc. is mentioned, phenyltrimethoxysilane, decyltrimetoxysilane, nonyl trimethoxysilane, octyl 
trimethoxysilane, etc. are mentioned, and the thing of a titania system, an aluminum system, and a zirconia system etc. 
is mentioned as the above-mentioned silane coupling agent as the above-mentioned alkyl silane, for example. 
Moreover, phospholipid, higher alcohol, an amino acid object, various dispersants, etc. can also be used as a finishing 
agent. 
[0016] 

[Embodiment of the Invention] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to this. 

[0017] [Example 1 of manufacture] The ACP particle which performed surface treatment in this invention was made 
like next, and was manufactured. In addition, the equipment used for manufacture of this ACP particle is roughly 
shown in drawing 1 . In drawing 1 , 9 is an air filter, 10 is an electric heater, and the heat air warmed by the electric 
heater 10 through the air filter 9 enters in a spray dryer 5 from the heat gas chamber 1 1 , and it flows out of a discharge 
hole 12 towards a cyclone 8, carrying out desiccation granulation of the slurry 3 sprayed by the atomizer 6 of a spray 
dryer 5. 

[0018] To the calcium-hydroxide suspension under stirring, weak alkaline thoria krill acid ammonium salt was added 
0.5% of the weight as a water soluble polymer dispersant, and the mixed solution was obtained. The slurry containing 
the ACP particle 1 with a particle diameter [ first / an average of] of about 0.1 micrometers was obtained by dropping a 
phosphate water solution and adjusting pH to 10, stirring the obtained mixed solution using an agitator. 
[0019] The agitator was used, the slurry 3 containing the above-mentioned ACP particle 1 was stirred for 15 more 
minutes, and this slurry 3 was supplied to the atomizer 6 of a spray dryer (Okawara chemically-modified machine 
company make L-8) 5 with the metering pump 4. High-speed rotation of the atomizer 6 was carried out, the above- 
mentioned mixed slurry 3 was sprayed into the heat airstream for the desiccation in a spray dryer 5, and granulation 
desiccation was carried out by the spraying granulation drying method. The ACP particle 7 was obtained by this 
granulation desiccation. The obtained ACP floe was spherical and mean particle diameter was 12 micrometers. When 
specific surface area was measured with the BET adsorption method, specific surface area was 80m2/g. 
[0020] In addition, the operating condition in the above-mentioned granulation was as follows. The amount of supply 
of the slurry 3 by the metering pump 4 was 1 - 3 kg/h, and outlet temperature [ in / temperature / of the heat air warmed 
by the electric heater 10 through the air filter 9 / in / to 1 50-250 degrees C / in the inlet temperature of the heat gas 
chamber 1 1 / a cyclone 8 / in ** / ******** 12 ] was controlled to always exceed 80 degrees C, and set up the 
rotational frequency of an atomizer 6 within the limits of 10000 - 37000rpm. 

[0021] (Example 1) The mean particle diameter obtained in the example 1 of manufacture carried out preliminary 
distribution mixing of the aluminum stearate 5 weight section with the V type tumbler which equipped the 301. stirring 
aerofoil to the 1 2-micrometer ACP floe (first [ an average of] particle diameter of about 0.1 micrometers) 15 weight 
section, added further the ACP particle 80 weight section obtained in the example 1 of manufacture, and carried out 
distributed mixing for about 1 hour. Here, in order to check a distributed condition, it colored by the blue No. 1 
aluminium lake into aluminum stearate beforehand. Consequently, it could check carrying out homogeneity distribution 
and the amorphous calcium phosphate particle which carried out surface treatment was obtained. When the obtained 
amorphous calcium phosphate particle which carried out surface treatment was measured using the laser diffraction 
type particle-size-distribution meter, it was 1 micrometer in mean particle diameter. 

[0022] (Example 1 of a comparison) To the 1 2-micrometer ACP floe (first [ an average of] particle diameter of about 
0.1 micrometers) 95 weight section, the calcium stearate 5 weight section was put into the 101. ball mill, and the mean 
particle diameter obtained in the example 1 of manufacture stirred it for 1 hour. Consequently, almost all fine particles 
stuck to the pot wall surface, only a ball was not able to change into the condition of turning in the core, and the 
amorphous calcium phosphate particle which carried out surface treatment was not able to be obtained. 
[0023] (Example 2) The amorphous calcium phosphate particle which was obtained in the example 1 and which carried 
out surface preparation was used, and foundation was produced by the following combination formula. In addition, all 
inorganic fine particles used the fine particles processed 3% of the weight in perfluoro alkyl phosphate. A unit is weight 
%. 

[0024] (Combination formula) 

The surface treatment particle obtained in the example 1 Eight iron oxides 4.5 sericites 22 tabular barium sulfate 32 
titanium oxide 8 particle titanium oxide 2 talc 10 silicone elastomer 3 organic system ultraviolet ray absorbent (parasol 
MCX) 3 perfluoro polyether 5.5 glycerols 0.5 white vaseline 1 antiseptics, perfume When the foundation of the 0.5 
above was attached to the skin and the sensory test was carried out, there was few feeling of jarring and it has checked 
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■that it was the foundation which was excellent in the feel. 

[0|)25] (Example 2 of a comparison) The 12-micrometer ACP floe obtained in the above-mentioned example 1 of 
manufacture was used, and foundation was produced by the following combination formula. In addition, all inorganic 
fine particles used the fine particles processed 3% of the weight in perfluoro alkyl phosphate. A unit is weight %. 
[0026] (Combination formula) 

ACP floe Eight iron oxides 4.5 sericites 22 tabular barium sulfate 32 titanium oxide 8 particle titanium oxide 2 talc 10 
silicone elastomer 3 organic system ultraviolet ray absorbent (parasol MCX) 3 perfluoro polyether 5.5 glycerol 0.5 
white vaseline 1 antiseptics, perfume When the foundation of the 0.5 above was attached to the skin and the sensory 
test was carried out, it was checked that there is a feel in which a feeling of jarring remains a little. 
[0027] 

[Effect of the Invention] As explained above, since the first [ an average of] particle diameter uses it with the floe of 
amorphous calcium phosphate and the finishing agent which are 0.04-1 micrometer and carries out surface treatment of 
this by carrying out distributed mixing, the amorphous calcium phosphate particle in which this invention carried out 
surface treatment is efficient to an amorphous calcium phosphate particle, and can carry out surface treatment in a short 
time. Moreover, by carrying out distributed mixing in this way, the particle diameter of comparatively big floe can be 
made small, and the amorphous calcium phosphate particle by which surface treatment was carried out can be obtained 
easily. 

[0028] Thus, the amorphous calcium phosphate particle to which surface treatment of this invention was carried out can 
be used suitable for skin external preparations, for example, cosmetics, drugs, the outside article for physic, etc. 
Moreover, since ACP(s) are components, such as a bone in the living body, it has sufficient living body affinity and the 
obtained ACP particle can also be applied to dental materials, a bone filler, etc. Moreover, the effectiveness of being 
able to use for grease, such as a coating, ink, a toner, and a machine, the pigment of plastics, a filler, food, a metallic 
material, the electrical and electric equipment, a magnetic material, and the ceramics, and improving compatibility with 
a base material, dispersibility, a fluidity, and adhesion can be demonstrated. 



[Translation done.] 
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